We discuss an original approach for the treatment of the longitudinal stability of high-intensity proton and electron bunches. The general analysis is divided in three steps. First, we search for a stationary bunch distribution which is matched to the external RF forces as well as to the current dependent induced fields. We question the existence of such distribution. Second, we check the stability of the stationary solution by applying a small perturbation and observing whether this is initially damped or not. At this point a stability condition is derived in terms of current, surrouinding impedance and bunch size. In the last step one should question what happens to the beam in case the stability condition is not satisfied. The problem here is the determination of the final bunch configuration. We will not deal much with this step. We observe that the "overshoot formula" which is derived from numerical calculation1 is usually applied to proton bunches2, whereas commonly the assumption is made an electron bunch matches always its size to the stability condition.
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The originality of our approach stays in the combination of the three steps. All previous theories either consider only the first step4 or combine the second and third ones but disregard the first2'3'5.
Sometimes, in the latter case, the modification of the potential well is introduced ad hoc.
Our theory applies to the case of a real frequency independent impedance.
The Stationary Distribution
The starting point is the Fokker-Plank equation Observe that the electron bunch width does not depend on the current but the normalization constant does. Also (2) can be regarded as a special case of a proton bunch.
Let g(Q) = .fdw denote the longitudinal distribution. We can write U -enhIA1 R(¢-¢')gQ')df where = how2/E, a is the momentum compaction factor, h the RF harmonic number, wo the angular revolution frequency and E the total energy. I is the bunch average current and R is a Kernel function with the dimension of an impedance. One easily obtains by integrating both sides of (2) the following integral equation for The distribution (4) is an asymmetric bell function with a long, backward tail.
Proton Bunches and Electron Bunches
When a stationary solution exists the question arises whether it is stable or not. The answer is found by adding a perturbation. Below some current the perturbation is damped. The threshold value will depend on machine parameters and bunch size. Above the threshold there is an instability. Proton bunches likely have more than one stationary distribution. We have seen one above with the form (2). But it is obvious that one can repeat the same exercise for any form. If a particular distribution like (2) becones unstable above some current, the proton bunch will change its initial distribution to another one more stable. On the other hand the electrons have only one stationary distribution (2) Insertion of (6) and (7) 
Electron Bunches
One has to solve Eq. (9) combined to either (10) or (11) . In the approximation Qp is constant, for instance, by making use of (11) (*)The solution of (3) must be physically acceptable; for instance, it should be positive for any value of ¢. Usually the existence of a physical solution is taken for granted4. Though attempts to solve numerically (3) showed a change of sign of g(Q) above some current
